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PREFACE 



The work reported here represents the first attempt 
to systematically explore the feasibility of applying 
military training experience to civilian education. 

Heretofore the transfer of concepts, techniques and 
course materials from military to civilian classroom had 
been accomplished in bits and pieces without a supporting 
effort to structure the procedures involved and assess the 
results obtained. 

Such a supporting effort, as covered in this report, 
was the first of its kind ever funded as a major research 
project. 

The impact of this effort in the state of Utah, site 
of the experiment, already has been felt in directly 
related classroom projects beyond the parameters of the 
study itself. This immediate follow-on activity in Utah, 
not contemplated in the study plan, provides tangible 
evidence that there can be a close relationship between 
research findings and operational productivity — when the 
will is there for constructive change. 
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I. SUMMARY 



The Problem: To determine whether military experience in 

vocational— technical education can be transferred, with 
effectiveness, into the civilian education system. 

Scope of Study: To examine three U. S. Air Force instructional 

systems^ through segments of these systems selected by Utah 
educators, in terms of their usefulness in six Utah schools 
ranging from a high school to a four year college - Air Force 
course segments utilized: Electronics principles (90 hours — 

Jordan High School, Salt Lake City; Utah Technical College, 

Salt Lake City; Utah Technical College, Provo; Dixie College, 

St. George; Weber State College, (^den) ; Aircraft Pneudraulics 
(pressure mechanics) (60 hours — Utah State University, Logan); 
Nurse’s Aide (20 hours - Utah Technical College, Salt Imke 
City) . 

Objectives: To determine empirically the civilian effective- 

hess of three U. S. Air Force instructional units by comparing 
them with their counterparts in selected educational institutions 
in Utah; to assess the extent to which results obtained might 
be applicable to civilian education systems nationally. 

Methods: Air Force course segments generally were offered in 

two forms: one of them exactly as offered by the Air Force, 

the other with modifications (as determined by Utah educators) 
which more properly cm be considered augmentations (i.e., an 
additional algebra unit in the electronics course) . With semi- 
random student selection, the experience of students using the 
two Air Force course segments (Ex^rimental Groups) was 
- compared with that of students using the conventional Utah 
course segment (Control Group). Only civilian teachers from 
the Utah educational system were involved. 

Results: Use of Air Force techniques and materials resulted 

in student performance as good or better, in each instance, 
than student performance resulting from the use of conventional 
techniques and materials; gain scores generally favored the 
Air Force techniques and materials; in two instances (Elec- 
tronics and Nurse’s Aide) as good or better student performance 
was obtained in substantially less class time than witi the 
conventional course; all these results were achieved with 
little or no modification of Air Force materials and, in one 
instance (aircraft pneudraulics) with the use of only one-third 
the equipment prescribed for the Air Force course segment; 
results were achieved with minimum modification costs. 

Highlights: The definite conclusion that it is feasible to 

use Air Force techniques and materials in Utah’s civilian 
classrooms is supported by the positive reaction of Utah 
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educators to the experiiaent- In each subject area 
studied. Air Force techniques and materials have been 
integrated into the regular curriculum in each of the 
test schools, and in other schools as well. Further, 
state-wide application of electronics instruction based 
on specified performance objectives, as exemplified by 
Air Force courses, now is in progress. All evidence 
points to the conclusion that other states could share 
this iJtah experience. 

Recommendations : That military educational concepts, 

techniques, course materials and equipment requirements, 
on a broad scale be inventoried and assessed in terms 
of their applicability and dissemination to civilian 
education, with full cognizance of this experience in 
Utah; that further study be made of Air Force techniques 
and course materials, based on this Utah project, to 
determine how more effective use of them might be made 
by civilian inr 'itutions; that a specific study be made 
of the Air Fort. • use of performance objectives, and of 
the ability of civilian educators to relate such objectives 
to their own requirements, with guidelines for the 
effective application of such objectives to civilian 
vocational- technical education. 



THE EVALUATION OF 

THREE H. S. AIR FORCE INSTRUCTIONAL SySTf35S 
WITHIN CIVILIAN EDUCATION 

by 

Jamas H. Straubel 
Aerospace Education Foundation 



II. INTRODUCTION 

It is a paradox that the accelerating rate of techno- 
logical change carries with it not only the proaiise of a 
richer, fuller life for ail, but also a sense of frustration 
and bitterness for many in our nation. Numbers of young 
people find themselves unemployed and unemployable, simply 
because they do not know how to do much, if anything, that 
is useful in the realm of the new technology. Numbers of 
older people find their skills outdated, obsolescent in a 
changing world. Both young and old know that strong muscles 
and a willingness to work are not enough. The skills that 
are sought after are those of the brain, the intellect. 

Thus the importance of what is generally known as 
vocational— technical education has rapidly increased. It 
offers at least part of the answer to the problems posed by 
"skill imbalance.’* Many vocational— technical institutions 
are working hard to expand their capability of providing the 
skills so badly needed by so many. And yet, they seem not 
■ to be moving fast enough. Sadly, and to the detriment of a 
virile society, many young people are not being equipped 
with the skills through which they could contribute to ful- 
fillment of themselves and of their community. 

Side by side with the civilian public school system of 
the nation there exists another great segment of American 
education, the military training establishment. A major 
part of military training is devoted to the very aspect of 
education in which the public school system finds it hardest 
to keep pace — vocational— technical education. The Air 
Training Command of the U. S. Air Force, in particular, is a 
vast reservoir of instructional concepts, techniques and 
materials of proven effectiveness. The obvious question is: 
"Would they also be effective in civilian vocational- 
technical institutions?” 

It is to this question that the current study and a 
preceding pilot study have been directed. 
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Historically, the current study had its beginning in 
1966 when, at a sesinar of the Aerospace Education Founda- 
tion, national education leaders expressed the hcrlitrjL that 
the Foundation could serve as a catalyst in applying educa- 
tional technology, as incorporated in Air Force courses, 
to the civilian classroosi. The Chief of Staff, United States 
Air Force, enthusiastically agreed that the Foundation should 
provide liaison between the civilian coEsmunity and the Air 
Force in exploring this suggestion. 

In the meantime, the state of Utah and Hill Air Force 
Base, the* largest employer in that state, had studied manpower 
needs. Using a ten-year projection, they determined that in 
certain priority areas neither the quality nor numbers of 
personnel needed by the Air Force and by the state's industry 
could be met by the Utah educational system. Three of the 
priority areas identified urere electronics, medical technician, 
and aircraft maintenance. In March, 1967, at a meeting of 
the Foundation's Educational Technology Advisory Committee, 
leaders of the Utah state organization of the Air Force 
Association reported that Utah educators were interested in 
the possibility of using Air Force materials. In further dis- 
cussions, prompted by the Aerospace Education Foundation, 
the Utah public education system agreed to serve as a 
"laboratory" to explore the feasibility of using such courses 
in civilian education. 

To this end, representatives fr<»n Utah's Division of 
Vocational and Technical Education reviewed basic information 
on 19 Air Force courses and selected three (electronics 
principles, aircraft mechanics, and medical service specialist), 
as having priority within Utah as well as nationally. Each 
of these three occupational si>ecialties represents a growth 
area in terms of national employment trends, according to the 
latest projections available from the Bureau of Labor 
Statistics, U. S. Department of Labor. 

Under a grant frean the U. S. Office of Education to the 
Aerospace Education Foundation (Project No. 8-8018, Grant 
No. OEG-0-8-Q88018-0201— 085) , a three— month pilot study 
explored the possibility of using segments from each of the 
three Air Force courses within Urah’s educational system. 

This study was conducted by personnel from the Aerospace 
Education Foundation, the office of the Utah State Super- 
intendent of Public Instruction, the Utah educational system, 
and the Columbus laboratories of Battelle Memorial Institute, 
assisted by personnel of the United States Air Force, serving 
on a voluntary basis. 

The pilot study concluded that it would indeed be feasible 
to adapt, implement and evaluate, within the Utah educational 



systCE, selected segsents of the Air Force courses revies-ed- 
It was fux*ther hypothesized that if the courses were helpful 
in Biei^ting Utah's educational needs, they night well be 
helpful in sany other states- \J 

In Making these Judgments, the study group projected 
certain questions, relative to the Utah school system, such 
as the following: 

* Does the proficiency yield of the Air Force courses 
Meet the requirements of civilian schools? 

* Do the objectives of the selected Air Force courses 
Meet the objectives of civilian schools? 

* Do Air Force requirements with regard to prerequisite 
behavior match those of civilian schools? 

* Are the instructional methods of the Air Force courses 
usable within civilian schools? 

* To what extent, if any, must Air Force materials be 
modified before they can be used within civilian 
schools? 

* What can be said of the cost effectiveness of adapting 
Ail' Force materials to civilian education? 

* What can be said about the efficiency of the Air 
Force materials? 

* Would Air Force courses affect attitudes of civilian 
students in a reasonably positive manner? 

* To what extent, if any, might the results of the Utah 
study be applicable to other civilian schools? 

As a "laboratory” for this experiment, the state of Utah 
adds up statistically, according to the latest figures 
available (1969) from the Utah State Board of Education, as 



~y Straubel, J. H., Nisos, M. J., and Coffey, J. L. , "Initial 
Feasibility Study for Exploration of Three U. S. Air Force 
Course Materials for Adaptation to Civilian School Systems", 
Final Report from Aerospace Educational Foundation to U. S. 
Office of Education (November, 1967), 23 pps. 
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follows: thirty-sixth among the fifty states in total 

population; second in public school e^ollment as n 
percent of total population; twenty— ninth in estimated 
average salai’ies of classroom teachers in public schools; 
forty^-eighth in pupils per classroom teacher in elementary 
and secondary schools; forty-fourth in personal income per 
child of school age; thirty-fifth in expenditure per student 
in federally-aided vocational programs. In brief: ^ 

relatively low income, low school budget state with a hxgh 
pupil to teachei* ratio, low teacher salary structure, and a 
high school enrollment record- 





III. PURPOSE OF THE STUDY 



The study reported here Ts?as designed to put to practical 
test conclusions of the pilot study that selected Air Force 
course materials could be used effectively in a civilian 
setting. The pui’pose of the study, stated formally, was: 

(1) To determine empirically the feasibility of bringing 
three Air Force instructional systems to bear upon 
the quantitative and qualitative requirements of 
civilian education systems as represented by these 
systems w’ithin Utah, and 

(2) To assess the extent to which the results obtained 
within Utah are applicable to civilian education 
systems nationally. 

This study was, first, an examination of the validity 
of the tentative answers of the pilot study group. It set 
out to determine by empirical means the compatibility, if 
any, of Air Force and civilian systems in terms of objectives, 
prerequisites, strategies, etc. Some modification of the Air 
Force courses was considered inevitable. Again, a full-scale 
tryout was expected to answer questions as to the practicality 
of making the modification — the time and cost involved, 
the facilities needed. And finally, through examination of 
the overall results of the Empirical assessment, the study 
was expected to generate and respond to the question: To 

what extent are these results applicable to other civilian 
educational requirements? 

The three Air Force instructional system segments — 
selected by Utah educators — and the civilian schools in 
which they were investigated were: 

- A 90-hour segment from the Air Force Standardized 

Electronic principles Course: at Weber State College, 

Ogden; Dixie College, St. George; Utah Technical 
College, Salt Lake City; Utah Technical College, 

Provo; and Jordan High School, Salt Lake City. 

- A 60-hour segment of the Air Force Aircraft Pneudraulic 

Course: at Utah State University, Logan. 

— A 20-hour segment from the Air Force Medical Service 
Specialist Course: at Utah Technical College, Salt 

Lake City. 
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IV. EXPERIMENTAL DESIGN 



The experinental design for each of the three programs 
vas completed by Battelle personnel in conjunction with the 
Utah instructors. As noted, the original intent was that 
each segment of the study should be of similax* design. Since 
each, in fact, differed from the others, they are described 
separately . 

A. Electronics 



The experimental design in this segment of the study 
accommodated 252 students, the total enrollment in basic 
electronics at five schools: Weber State College at Qgden, 

Utah Technical College at Provo, Utah Technical College at 
Salt Lake City, Dixie College at St. George, and Jordan High 
School at Salt Lake City. Except for Jordan High School, all 
schools had tlu’ee instructional groups: (1) a Control Group, 

(2) an Experimental Group 1, ano (3) an Experimental Group 2, 
(Inclusion of Jordan High School fulfilled a request from 
Utah authorities received too late for the three-group 
design plan to be followed at that institution.) Figure 1 
illustrates the general experimental design for electronics. 

Instruction given the Control Group throughout the academic 
. quarter resembled that of the comparable 1967-1968 quarter . 
Experimental Group 1 (Air Force Instruction) received 90-hours 
of Air Force instruction, followed by an additional block of 
conventional instruction in mathematics (selected by Utah 
personnel) not covered by the Air Force instruction. Ex- 
I>erimental Group 2 (Augmented Air Force Instruction) differed 
- from Experimental Group 1 in that the same block of additional 
instruction '.as interspersed at points selected by Utah 
personnel . 

Jordan High School deviated from the experimental design 
of Figure 1 because it did not cover the additional instruc- 
tion in mathematics. Consequently, the high school experimental 
design simply compared an Experimental Group receiving the 
90-hours of Air Force instruction with a Control Group that 
received the school’s conventional instruction. 

Proficiency tests were administered three times during 
the conduct of the study. First, a Pre-test was given to 
all students during the first class session of each course. 
Second, a Post-test was administered to all students (referred 
to, throughout this report, as Post-test I) . The Control 
Group and Experimental Group 2 students received this test 
on the last day of their courses while those in Experimental 
Group 1 were given the test immediately after receiving the 
90-hour segment of Air Force instruction, and before the 
mathematics instruction. The third proficiency testing 
occurred approximately three months after the completion of 




- 8 - 



the course and consisted of a readministration of the 
Post-test (referred to, throughout this report, as Post-test 
II). These tests were administered solely by Utah personnel. 

Questionnaires designed to assess student interests 
also were administered by Utah personnel. 
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Figure 1. Experimental design for electronics Instruction 



B. Aircraft Mechanics 



% 



The experimental design for the aircraft mechanics 
i^tructional program involved students at only one institu- 
tion, Utah State University. As illustrated by Figure 2 
all students received an initial unit of conventional 
instruction (i.e., instruction given at the host institution 
during the comparable 1907-1968 period with any changes 
that might be routinely made) . For a second unit of instruc- 
tion, the students v/ere divided into two approximately 
equal groups, with 21 students assigned to the Control 
Group and 22 students to the Experimental Group. 

During the treatment period, approximately October 24 
through December 3, 1968, the Control Group continued to 
receive conventional instruction for unit II. The Experimen- 
tal Group received 60-hours of instruction designed to achieve 
similar objectives but utilizing Air Force instructional 
software, items of Air Force equipment- (all that was available 
from military surplus sources; about one- third the number 
of equipment items prescribed by the Air Force for this 
cox^se segment) and the equipment normally available at the 
University . The groups were recombined to receive conventional 
instruction for the remainder of the academic quarter. 

Proficiency data was collected at three points. All 
students were given a Pre— test just before they w'ere divided 
into the two treatment groups. Post-test I was given at the 
completion of the second unit (i.e., just before the two 
groups were recombined) , and Post— test II was administered 
approximately four months after the post- test. 

Throughout the experimental comparisons the instruments 
designed to assess student attitudes were employed as des- 
cribed earlier. 

The instruction, testing, and use of attitude instruments 
were accomplished by Utah Personnel. 
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Figure 2. Experimental design for Aircraft Mechanics Instruction 



C. Nursing 



Th6 experiinental dGSign for Nurse's Aide instruction is 
illustrated in Figure 3. The Experimental Groups began class 
one lieek later than the Control Group, since the 31.5 hours 
of Air Force instruction took considerably less time than 
the iij^triictien — covering the same course content — taken 
fey the Control Group (60 hours) . Dela 5 ^ing the Experimental 
Groups at the beginning of the course allowed all students 
to continue the post— experimental conventional instruction 
together . 

Regardless of when the classes began, instruction for 
all groups started with 24 classroom hours of conventional 
orientation Instruction, Following this orientation, the 
Control Group continued with conventional instruction, while 
the Experimental Groups received their 31.5 hours of Air 
Force instruction. At the completion of the experimental 
period all groups received conventional instruction until 
Post-test II was administered, approximately one and ohe- 
half months later. 

The Pre-test, Post— test I and II "were administered to 
all groups. A preliminary and a final questionnaire were 
also admip jtered to each group. In addition, attitude 
questien«aircs pertaining to the instruction were admin- 
istered following each program; and, in the case of the 
Control Group, following each content area consistent w'ith 
each Air Force program. 
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Figure 3. Experimental design for Nurse's Aide Instruction. 



V. MATJERIALS 



Originally, ±-*- was envisaged that each segiaent of the 
study would he of siailar design. In each, it was proposed 
that a control group receiving conventional instruction would 
be coiQpared with two exj>eriinental groups, one receiving an 
uni&odified Air Force course and the other a modified Air 
Force course. 

An "unmodified course” was considered to be one in 
which every effoi’t irould be made to replicate the Aii- Force 
instructional system. It was assumed that for such a course 
preparation would involve reproduction of materials, the 
securing of any equipment considered mandatory for a success- 
ful instruction, incor*porating the criterion instruments into 
the system, and so on. It was also recognized that in the 
**un2i6dified” course it might be necessary to find alternatives 
when the requirements for replication were unrealistic 
(e.g., furnishing an aircraft). 

A "modified course,” as described in the proposal, would 
be one in which were incorporated any modifications that 
appeared to be desirable, effective, and reasonable, but 
which did not change the fundamental methodologies of the 
original Air Force instructional system. Such modification 
would include deletions of Air Force materials considered 
inappropriate for a civilian course, additions of civilian 
materials considered to be necessary, amendment of terminology, 
and adaptations to existing equipment in Utah. (Due to the 
fact that there were so few actual modifications of Air Force 
course materials (changes made w^ere primarily supplementary 
to rather than modifications of these materials) this course 
segment is referred to throughout this report as Augmented 
Air Force Instruction.) 

In all three segments of the study. Control Groups 
received one standard instruction of the school — chiefly 
live lecture and demonstration. Instructors tried to replicate 
the courses of the previous year and in no case were students 
told that they were taking part in an exx>eriment. (There is 
little doubt, however, that by the end of the study most, if 
not all, students were aiipar© of the investigation.) 

In the experimental groups, somewhat different procedures 
were followed in each group, depending mainly ui>on the types 
of materials used. In ail of them, the bulk of the instruction 
was presented via some medixim other than the instructor — 
film, programmed texts, workbooks of various types, etc. 

The instructor’s major teaching function in the experimental 
groups was to supplement this information as seemed necessary . 
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Each experimental group instructor had a Plan of Instruction 
(POD which specified the objectives of the course and 
indicated the sequence to be follo^red in using the software 
and hardwai’e pi’ovided. Nothing comparable to a Plan oC 
Instruction existed in the Control Groups. 

A- Electronics 



For the Control Groups, the predominant instructional 
Bothod was live lecture and demonstration. The materials 
used were those normally available for the course: texts, 

laboratory manuals, charts, and films. 

In actuality the experimental system in use departed 
s<xnewhat from the proposed format . Although the materials 
used by the experimental groups were initially intended to 
be those provided by the Air Force, the materials of one 
group was augmented by segments of conventional instruction. 

At an early stage, the Utah instructors had i inted out 
that the Air Force electronics course would not require 
modification. Upon closer inspection, however, they felt 
that the Air Force instruction did not parallel their 
existing course in the depth and scope of mathematics desxred. 
Instructional objectives and an outline for added instruction 
in mathematics were therefore prepared by Battel le and Utah 
personnel. For Experimental Group 1, this additional in- 
struction was added at the end of the 90— hour block of Air 
Force instruction. For Experimental Group 2 the added 
instruction was interspersed throughout the Air Force 
instruction. 

Additional tasks at this stage of development included 
reproduction by Battelle of materials sue*" as tests and 
questionnaires. Air Force manuals, instructor guides, and 
instructional slides. Battelle technicians also built 75 
DC circuit "breadboards," and assembled the power supply 
kits (pux’chased by the state of Utah) needed for the 
laboratox’y portion of the Air Force Electronics course. 
(Appendix A) . 

Also, during this period, three sets of Air Force 
instructional films were converted from video tape. 

(Because of the conversion cost, the three sets were shared 
among the five schools. This was possible because of the 
proximity of schools and the varied starting dates . Weber 
State College received one set of films; Jordan High School 
and Utah Technical College, Salt Lake, shared a second set, 
and Utah Technical College, Provo, and Dixie College used 
the third set.) 
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The experimental courses ^ere based on a series of 
37 films, together with related laateriais such as woi*kbooks, 
study guides, and 26S 35mn slides. (The films and other 
materials are descx'ibed more fully in Appendix A) . Each 
Experimental Group instructor had a copy of the Plan of 
Instruction (POI) for the course. In a typical sequence of 
instruction, the instructor would introduce the film. From 
time to time he might stop the film to add an explanation - 
The films themselves can be said to be programmed in that 
pauses are inserted in the narrative to give the student 
time to respond to a question or problem. These responses 
are recorded in the student's TVI Guide. (The acronyfi TIT, 
television instruction, derives from the fact that the Air 
Force uses videotapes rather than films for presenting these 
materials.) The TYI Guide is keyed to the instructional 
sequence and when completed by the student contains a summary 
of all important points covered. 

The showing of the film might typically be followed by 
a question and answer session conducted by the instructor, 
a discussion, possibly a demonstration, and a laboratory period. 

Tn addition to the foregoing materials, each student had 
a Study Guide, essentially a textbook organized to follow 
the sequence of the film. It contains explanations and, 
where appropriate, illustrations, of the various concepts. 

Each section ends with review questions and a summary in 
the form of objectives which describe the performance expected 
of the competent student. Each student also had a Student 
Raference Data Book (containing, for example, tables, color 
coding chart, etc.) and a Student Workbook- The last contains 
brief content summaries and homework problems. 

B. Aircraft Mechanics 



Here, after a closer examination of the desired subject 
matter — a segment on aircraft wheels, tires, and brakes — 
Batteile and Utah personnel agreed that extremely high equip- 
ment costs would be required to adapt this instructional 
system a priori, and this factor would rule out any findings 
of general interest to civilian education. From alternative 
segments provided, they chose a segment on aircraft hydraulic/ 
pneudraulic components . 

Again, the Control Group used instructional software 
normally available for its course. These materials do not 
include a traditional textbook. Instead, the students used 
manufacturers* manuals detailing the operation, maintenance, 
and repair procedures for their products; manufacturers* 
publications outlining hydraulic/pneudraulic principles, 
plus laboratory assignments outlines, transparencies, film- 
strips, handouts, etc. 



- 17 - 



In selecting expei-iicental materials it was agreed- as 
in the electronics course, that major modifications of the 
kind eni'isaged in the proposal would not be necessary. To 
meet the needs of the tai’get population, however, it was 
felt necessary to add depth in some areas and also to 
increase the instructional scope by adding subject matter 
not included in the Air Force pi-ogram. It was further 
decided that selected items of hardware used by the Aix’ 

Force but not available in Utah would be desirable - 

Contact with the Technical Training Center , Chanute Air 
Force Base, Rantoul, Illinois, revealed that much of the 
added depth and some of the added scope could be supplied 
through use of more advanced Air Foi*ce Ti*aining Command and/or 
Air University programs on aircraft pneudraulics - The 
combination of three existing programs resulted in the 
development of a 60-hour instructional-system segment. 

Attempts by the Aerospace Education Foundation to procure 
the desired additional items of Air Force hardware through 
surplus equipment channels led to acquisition of only part 
of the desired items (about one-third the hardware used by 
the Air Force for these course segments) . The items obtained 
notably reduced the equipment discrepancy that had existed 
but were not sufficient to justify the setting up of two 
experimental groups in which the utilization of the additional 
hardware was the variable. This, coupled with a student 
enrollment that was lower than exx>ected, led to a decision 
to use only two ti’eatment groups — a control group receiving 
conventional instruction and using existing hardware, and an 
experimental group receiving the Air Force instructional 
programs, using existing hardw^are and the newly acquired 
hardware . 

The software ultimately used by the Experimental Group 
included 12 instructional units from a basic course for 
Aircraft Pneudraulic Repairman, five instructional units 
from an advanced level course for Aircraft Pneudraulic 
Repair Technician, both courses from the Air Training 
Command, and nine segments from an intermediate Air Univer- 
sity course normally used in Air Force on-the-job training. 

The instructors also had available a variety of aids used 
by Air Force instructors, including lesson plans, slides, 
and technical orders. As mentioned earlier, the experimental 
group also used equipment obtained through government surplus 
channels. (Details of these materials are given in Appendix 
B). 
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C. Kursing 



Live lecture and demonstration were the predominant 
instructional techniques for the Control Group of the 
nursing segment of the study. The software used included 
one text and several charts (Appendix C) . 

In making their selection of Air Force resources, 

Utah and Battelle personnel began with an examination of the 
Uedical Services Specialist instructional system at Sheppard 
Air Force Base, Texas. Utah personnel deleted sections of 
the instruction as being unrelated to civilian use and also 
extended the time allotted to six of eight selected programs. 
(See Table 1) . An alternative Onodif ied form of the Air 
Force materials) was then developed by changing all military 
terms to civilian terms. 

The burden of instruction for the Experimental Groups 
was carried by a series of transparencies am. a film. For 
each Exx>erimental Group the instructor was provided with a 
Plan of Instruction (POI) which specified the objectives of 
the course and the sequence for using the instructional 
software . 

In a typical sequence of instruction, the instructor 
would introduce the tape, studer ts ^^ould receive an 
explanation and, where appropriate, a demonstration, from 
the wxitten and visual materials. Students then would be 
asked by the instructor to i>erform the operation for 
themselves. The instructor would check i)erformance against 
the criteria specified and provide feedback and additional 
help as necessary. 
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TABLE 1 



Sbl£l\Ry OF EXPSRniaJTAL SECmSTS 



FOR WE HORSE'S AIDE COURSE 



PrograEis 


Original 
AF Hours 


Revised 
Utah Hours 


Sterile Equipment and Supplies 


1 


1 


CocsDon Disease-Causing Organism 


2 


3 


Surgical Aseptic Technique 


2 


3 


Medical Aseptic Technique 


2 


3 


Medical Tenainology 


3 


5 


Comfort and Hygiene 


7.5 


12 


Diets 


2 


1.5 


Lifting and Moving Patients 


1 


3 


Total Hours 


20.5 


31.5 


- 


- 
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VI . STUDENTS 



A . Electronics 



This segment of the study included 252 students, the 
total enrollment in basic electronics at five schools: 

Weber State College, Utah Technical College at Provo, Utah 
Technical College at Salt Lake City, Dixie College, and Jordan 
High School. Except for Jordan High School, all schools 
uu-d cizx oc XUS true tjLonal groups: Cl) u. Control Group « 

(2) an Experimental Group 1 (Air Force Instruction), and 

(3) an Experimental Group 2 (Augmented Air Force Instruction) . 
(As noted, Jordan High School was included in the project 

too late for incorporation of the three-group design plan) . 

The initial allocation of students by treatment condition 
is shown in Table 2. 

Except at Utah Technical College, Salt Lake, students 
were assigned to treatment conditions on a random basis. No 
student ■was told he would be participating in a research 
project. The most common assignment technique was to allow 
each student to register for the course that w^as most 
convenient for him. At Utah Technical College, Salt Lake, 
an entrance electronics test was administered to all 
beginning electronics students. Data from this entrance 
test was used in an A B C/C B A design to assign students 
to the three treatment conditions . The student receiving 
the highest entrance test score was placed in the Control 
Group, the second highest was assigned to Experimental Group 
1, the third and fourth highest went to Experimental Group 2, 
the fifth to Experimental Group 1, the sixth to the Control 
Group, etc. 
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l^LE 2 



NUKBER OF INITIAL STm)ENTS BY SCHOOL 
IN ELECmONICS COURSE 







Treabaent Condition 




School 


Control Experimental 

Group I 


Experimental 
Group 2 



Utah Technical College - 



Salt Lake 


31 


28 


30 


Utah Technical College 
Provo 


18 


16 


17 


Weber State College 


14 


21 


16 


Jordan High School 


21 


24 




Dixie College 


4 


4 


8 



88 93 



Total 



71 



Table 3 shows the number of students in each group who 
had or did not have an electronics hobby, while Table 4 
shows the number of students who did or did not have an 
electronics course previous to the experimental treatment 
period. (The N's of Tables 2, 3, and 4 differ because 
not all students answered all items of the Preliminary 
Questionnaire.) The three groups did not differ significantly 
in terms of the proportion of students who had had previous 
electronics instruction; however, a greater proportion of 
students in Experimental Group 2 than in the other groups 
had an electronics hobby. 

Results of the Preliminary Questionnaire show that the 
ages of the students in the various groups did not differ 
significantly . 
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